Acute exposure of human lung cells to 1,3-butadiene diepoxide results in G1 and G2 cell cycle arrest.
1,3-Butadiene (BD) causes genetic damage, including adduct formation, sister chomatid exchange, and point mutations. Previous studies have focused on the types of genetic damage and tumors found after long-term exposure of rodents to butadiene. This study examined the effect of the most active BD metabolite, butadiene diepoxide (BDO2), on cell cycle entry and progression in human lung fibroblasts (LU cells) with a normal diploid karyotype. Serum-arrested (G0) LU cells were exposed to BDO2 for 1 hr and stimulated to divide with medium containing 10% fetal bovine serum. The BDO2-treated LU cells were evaluated for cell cycle progression, nuclear localization of arrest mediators, mitotic index, and cellular proliferation. The BDO2-treated cells demonstrated a substantial inhibition of cell proliferation when treated with 100 microM BDO2 for 1 hr. No appreciable levels of apoptosis or mitotic figures were observed in the BDO2-treated cells through 96 hr posttreatment. Flow cytometric analysis revealed that the lack of proliferation in BDO2-treated LU cells was related to G1 arrest in about half of the cells and a delayed progression through S and G2 arrest in nearly all of the remaining cells. Both G1 and G2 arrest were prolonged and only a very small percentage of BDO2-treated cells were eventually able to replicate. Increased nuclear localization of both p53 and p21(cip1) was observed in BDO2-treated cells, suggesting that the cell cycle arrest was p21(cip1)-mediated. These results demonstrate that BDO2 induces cell cycle perturbation and arrest even with short-term exposure that does not produce other pathologic cellular effects.